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A minimally invasive approach for aortobifemoral
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Terézia B. Andrási, MD, PhD,a Till Humbert, MD,b Elke Dorner, MD,a and
Christian F. Vahl, MD,a Mainz, Germany
Surgical aortobifemoral bypass procedure for aortoiliac occlusive disease remains the gold standard treatment despite
rapidly expanding range of indications for endovascular repair. Besides several disadvantages such as dysparaesthesias,
hernias, and unpleasant outcome, transperitoneal exposure of the aorta is also associated with operative autonomic nerve
injury. In five male patients, infrarenal aorta was exposed through a small (8 cm) supraumbilical midline incision. Incision
of the posterior peritoneum above the infrarenal aorta was limited to 3 cm. A 1 cm infraumbilical incision allowed
transperitoneal placement of the distal aortic clamp outside of the operative field. Four centimeters transverse incisions
were made over the femoral bifurcations and implantation of the aortobifemoral graft followed. Extubation was
performed after an operating time of 200 to 150 minutes with 30 to 20 minutes aortic clamping time. Nonopioids or
nonsteroidal anti-inflammatory drugs were intermittently administered during 12 hours of intermediate care unit
monitoring. Oral alimentation started 6 hours and complete mobilization at 48 hours postoperatively. Hospital discharge
followed on the fourth to tenth postoperative day. This minimally invasive technique allows a precise and controlled open
performance of all vascular anastomoses minimizing intraoperative and postoperative complications and significantly
decreasing patient discomfort related to standard abdominal surgery. (J Vasc Surg 2011;53:870-5.)
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oSince the introduction of the initial methods of aor-
toiliac reconstruction for atherosclerotic aortoiliac occlu-
sive disease (AIOD)more than 40 years ago, improvements
in graft materials and perioperative care have contributed to
significant reduction of perioperative mortality up to 2% to
3% and to excellent long-term graft patency ranging from
80% to 90% at 5 years.1 Such results have clearly established
aortobifemoral bypass as the procedure of choice for the
majority of patients with AIOD. However, the reported
incidence of male sexual dysfunction that can occur after
aortoiliac surgical revascularization still ranges from 5% to
15% due to either inadequate pelvic perfusion or surgical
injury of the autonomic nerves.2,3
Even if young patients and patients with extensive
calcified tortuous occlusion of the iliac arteries or long
occlusions of the aorta itself (type II and type IV) remained
clear candidates for open surgical revascularization, the
later advances in the field of endovascular treatment and the
appeal of the less invasive nature of catheter interventions
have temporarily lowered the number of traditional open
surgical reconstruction.4-6 However, the small but real risk
for major complications from endovascular therapy includ-
ing arterial dissection and rupture with pseudoaneurysm
formation and atheroembolization leading to pedal gan-
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870rene and devastating pelvic ischemia with sigmoid colon
nd cauda equina necrosis, as well as the poor long-term
atency rate are recently restraining the use of the endovas-
ular revascularization for AIOD.5,7 Moreover, longitudi-
al studies have consistently shown that the durability of
ransluminal angioplasty is inferior to aortofemoral bypass
urgery.5
The goal of evolving technologies such as endoscopic
urgery to the abdominal aorta7,8 attempted to reduce
rauma to the patient, however, without optimally preserv-
ng the quality and safety of conventional surgical ap-
roaches.8,9
A minimally invasive method of open surgical repair
ould allow low-risk treatment not only for young patients
ut also for patients with high-operative risk due to comor-
idities (high comorbidity untreated risk factors).
This report presents and evaluates a minimally invasive
echnique for aortoiliac revascularization that avoids exten-
ive retroperitoneal exposure of the infrarenal aorta and
njury of the nervous plexus and abdominal wall, gives the
atient a significantly shorter period of recovery and main-
ains the quality and safety of the standard open surgical
rocedure.
REOPERATIVE CLINICAL SUMMARY
Five male patients, (age: 50-79, body mass index: 23-
6), all smokers and suffering from arterial hypertension (4
atients), diabetes mellitus (4 patients), hyperlipoprotein-
emie (3 patients), extensive skin psoriasis (1 patient),
colio-cyphosis (1 patient) underwent evaluation for inter-
ittent incapacitating claudication in the hips and buttocks
s well as calf claudication. Patients with chronic opioid
herapy for malignant or nonmalignant pain, recurrent
pening of the abdominal wall and certain procedures
spleen, rectum, urinary bladder) were excluded. The diag-
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Volume 53, Number 3 Andrási et al 871nosis of extensive bilateral aortoiliac occlusive disease was
established on compatible physical and radiologic findings.
Physical examination revealed absence of infrainguinal fem-
oral pulses both sides. Noninvasive segmental lower ex-
tremity pressure measurements and pulse volume record-
ings revealed a severe suprainguinal arterial occlusive
disease. AIOD type II was confirmed either through com-
puter tomography (Fig 1, A) and/or through magnetic
resonance arteriography (Fig 1, B). Minimal invasive aor-
tobifemoral bypass procedure was advised, discussed, and
planned. Blood pressure, heart rate, electrocardiogram,
chest X-ray, and routine blood test were normal.
SURGICAL TECHNIQUE
After induction of general anesthesia and supine posi-
tioning, the patients were sterilely prepared and draped
Fig 1. Three-dimensional preoperative computed tomo
graphic scan (B, patient two) showing the complex aorto
Fig 2. Schematic representation of the incisions. A, M
rupted lines). B, Clamping of the aorta.from the nipples to the midthighs. The abdomen was npened through a small (8 cm) supraumbilical vertical
idline incision (Figs 2,A and B). Evisceration of the small
owel was avoided. The transverse colon and omentum
ere identified and retracted cephalad (Thompson Surgical
etractor; Thompson Inc). The small bowel remained in
he abdominal cavity and was carefully retracted to the
ight. The descending colon was retracted laterally and
audally. The posterior parietal peritoneum overlying the
nfrarenal aorta was then visualized. A 2-cm short incision
long the longitudinal axis of the aorta between the duo-
enum (to the right) and the inferior mesenteric vein (to
he left) was performed and the left renal vein identified
Fig 3, A). After retraction of the duodenum to the right
nd of the renal vein cephalad, the aorta could be safely
obilized 2/3 circumferentially. Exposure of the infrarenal
orta was limited to 3 cm to prevent injury of the auto-
ic scan (A, patient one) and magnetic resonance tomo-
l occlusive disease.
l incisions (continuous lines); standard incisions (inter-graphinimaomic nerves (Fig 3,A). This extent of aortic exposure was
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graft anastomosis and tunneling of each graft limb to the
groin. The origins of the renal arteries were identified, and
after administration of 100 units/kg of heparin, the aorta
was clamped proximally vertically just below the origin of
the renal arteries (Fig 4, A). A separate 1-cm infraumbilical
incision allowed transperitoneal placement of the distal
clamp outside of the operative field (Fig 2, B). A drain sling
facilitated tunneling of the distal clamp (Fig 3, B). The
angulation of the distal clamp under 30° allowed simulta-
neous occlusion of the adjacent lumbar arteries and inferior
mesenteric artery (Figs 2, B and 4, A). The body of the
aortic graft was tailored to the appropriate length for the
arteriotomy with a bevel of approximately 60 degrees
that extended close to the graft bifurcation. Aortic inci-
sion and standard open construction of the end-to-side
proximal anastomosis with the use of “parachute” run-
ning suture technique (Fig 4, B) starting at both the
heel-and-toe of the graft was then comfortably per-
formed during 30 and 25 minutes aortic occlusion time,
respectively. A 16  8 mm bifurcated Dacron graft was
Fig 3. A, Minimal retroperitoneal incision with expos
B, Infraumbilical incision and placement of a drain sling to
under 30° (patient one).
Fig 4. A, Proximal and distal aortic clamping (patien
(patient two).used in both patients. After completion and testing of Ahe proximal anastomosis (Fig 5, A) aortic clamps were
emoved, a rubber shod clamp was placed proximally on
he graft, and the graft was emptied of blood and flushed
ith heparinized saline to prevent clot formation within the
rosthesis during subsequent stages of operation. Exposure
f the femoral bifurcation followed through 4-cm transver-
al groin incisions below the inguinal ligament. The caudal
order of the inguinal ligament was partially divided to
rovide ample space for tunneling of the graft. Gentle blunt
issection using both index fingers simultaneously, with
ne extending from the groin cephalad and the other from
he aortic bifurcation caudal is made. Dissection can be
ept on a plane directly anterior to the common and
xternal iliac vessels to guarantee that the graft is subse-
uently placed posterior to the ureter. A long blunt-tipped
lamp, slightly curved clamp was used to facilitate passage
f the graft to the groins (Fig 5, B). After clamping of the
emoral vessels and arteriotomy extended from the com-
on to the superficial femoral artery, a standard end-to-
ide anastomosis was performed with the graft previously
ut to form a long beveled “hood” of appropriate length.
f the left renal vein and infrarenal aorta (patient two).
itate percutaneous placement of the inferior aortic clamp
). B, Aortotomy and “parachute” anastomotic sutureure o
facilt twofter completion of the anastomosis, clamps were released
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circulation. Closure of the posterior peritoneum and stan-
dard closure of the midline fascia followed. Hemostasis was
achieved in both groins and closing with a double layer of
interrupted suture covered the graft and anastomoses. The
skin was closed intracutaneously with absorbable sutures in
standard fashion (Fig 6, B). Total operative time varied
between 180 minutes and 150 minutes. Total intraopera-
tive blood loss was restricted to 200 mL to 100 mL. No
patient required transfusion.
RESULTS
All patients were extubated in the operation room
immediately after skin closure. Intermediate care unit mon-
itoring followed for 12 hours. All patients made uneventful
postoperative recovery. Minimal fluid substitution and pain
therapy was necessary. Laboratory analysis showed normal
values for hematological, inflammatory, and retention
parameters. Augmentin (amoxicillin/clavulanate potas-
sium) was administered orally four times during 48 hours.
Oral liquid administration started 6 hours and complete
mobilization at 72 hours, postoperatively. The abdominal
pain intensity at rest measured on a scale from 0 to 10
Fig 5. Complete proximal end-to-side bypass anastom
Fig 6. Limited skin incisions: 8-cm supraumbilical medi
infrainguinal groin incisions (patient four). A, Before thranged between 0 and 2 at 6 hours postoperatively. The Total amount of Piritramide required before abdominal
ain measurement ranged from 5 to 15 mg. Total non-
teroidal anti-inflammatory drug administration ranged
rom 3 g to 6 g during the first 48 postoperative hours.
ostoperative computed tomographic (CT)-scan showed
echnically flawless results with good runoff and correct
nastomotic sutures (Fig 7, A and B). Patient 1 developed
hematoma in the left groin. Revision was performed
nder local anesthesia. The left groin hematoma was caused
y a minimal local anastomotic insufficiency. A stitch was
eeded and the hematoma was removed. Complete mobi-
ization was allowed up to day seven. Patients 2 and 3 were
ischarged home on the fifth postoperative day, and patient
was discharged on the fourth postoperative day. Patient 1
as discharged home on the 10th postoperative day. All
atients were suffering preoperatively from arterial periph-
ral disease (PAD) Fontaine Stadium III and could be
lassified in PAD Fontaine Stadium I or IIa at the time of
ospital discharge. One month after the operation four
atients reported no changes in erectile function compared
ith preoperative status, while patient 3 reported improve-
ent of the sexual function after the operation. All patients
emained clinically symptom-free at 3months after surgery.
patient two). A, Before tunneling. B, After tunneling.
ision, 1-cm infraumbilical incision, and 4-cm transversal
ration. B, After the operation.an inche skin closure sites showed a very good cosmetic result.
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found in any of the patients. Significant improvement of the
ankle-brachial index (ABI) values was assessed in all pa-
tients. Data are presented in the Table.
DISCUSSION
The minimally invasive technique presented above
could represent a safe approach for the treatment of a big
range of pathophysiologic variety of AIOD. The small
supraumbilical median laparatomy allows uncompromised
view of the operative field and therefore allows the conduct
of the operation with standard surgical instruments. In
comparison to the initial standard open surgical approach
through complete median laparatomy, avoidance of extra-
abdominal bowel evertion in the minimally invasive tech-
nique significantly reduces fluid and heat loss. Minimal
incision of the posterior parietal peritoneum protects the
retroperitoneal tissue from surgical injury and, subse-
quently, preserves the integrity of the autonomic nerves.
This technique is also associated with less blood loss, better
preservation of the abdominal wall integrity and function,
and shorter operation time. Significantly lower need for
postoperative pain medication as well as rush return of the
bowel function allowed rapid initiation of oral alimentation
Fig 7. Three-dimensional postoperative computed tom
(antero-posterior view, patient one) and (B) antegrade in
lateral view, patient two) are demonstrated.
Table. Preoperative (Pre-op), at hospital discharge (Post-
op), and 3 months postoperative (post-op) ABI values of
the treated patients
Pre-op ABI Post-op ABI 3-month post-op ABI
Patient 1 0.51 0.97 0.96
Patient 2 0.46 0.85 0.92
Patient 3 0.30 0.75 0.88
Patient 4 0.48 0.92 0.98
Patient 5 0.35 0.78 0.91
ABI, Ankle-brachial index.andmobilization. The laboratory parameters confirmed the now degree of surgical trauma associated with this proce-
ure with no need for transfusion, renal function stimula-
ion, or anti-inflammatory therapy necessary after standard
pen surgery. Because same operative principles are main-
ained, the long-term results of this minimally invasive
rocedure should be comparable to the results of standard
pen surgery.1
The lack of dependence on high-tech equipment, open
onstruction of the vascular anastomosis within a short
ortic clamping time with good control, and rush achieve-
ent of hemostasis, as well as avoidance of high intra-
bdominal pressures makes this technique superior to the
ndoscopic methods.8-10 The ease and simplicity of the
ethod prove the superiority of the transperitoneal expo-
ure in comparison to other hybrid minimally invasive,
ndoscopic retroperitoneal approaches.11,12
Smaller risk for perioperative complications like rup-
ure, dissection, and embolization combined with the short
peration time, avoidance of radiation, and significantly less
ndangering of the renal function represent clear advan-
ages of this minimally invasive approach compared with
he endovascular procedures.4,5,7 A significant advantage
f the minimally invasive approach described above is that
eyond maintaining the autogenic plexus, it also maintains
he patency of the patent internal iliacal arteries, sacral
rtery, and collateral arteries.
Mini retroperitoneal incision for performance of aortic
nastomosis of bifurcated grafts has been also described;13
owever, every retroperitoneal approach implies transec-
ion of abdominal wall muscles and is associated with
igher incidence of bleeding, neuralgias, and abdominal
all hernias compared with midline incisions.14
Multimorbid patients suffering from pulmonary and
enal disorders or with other contraindications for endovas-
ular therapy should be considered for treatment through
he minimally invasive approach as a better anatomic alter-
phic scans. A, Intact proximal and distal anastomoses
uinal and retrograde suprainguinal perfusions (antero-ogra
fraingative to axillobifemoral bypass procedures that are known
11
1
1
1
1
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than the aortobifemoral bypass.15
The minimally invasive approach could be beneficial
not only for older patients because of reduction of adjuvant
postoperative therapy and shorter hospital stay, but also in
younger candidates for open surgery because it offers a
better preservation of the integrity of autonomic nerves.
In conclusion, we suggest that a midline mini-incision
for aortobifemoral bypass procedure is an attractive alter-
native to total midline laparatomy and reveals significant
advantages in hospitalization, recovery from the procedure,
low analgetic drug requirements, and good cosmetic re-
sults.
More cases are, however, needed to establish the safety
of this procedure in patients with extensive intraperitoneal
adhesions after previous abdominal surgery and in patients
suffering from extreme obesity.
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